Luc Harmsen Anaspec South Africa luc@anaspec,co.za In the past few weeks we have been very involved jn setting up new QemSCANs, MLA's and analytical scanning systems and it Is amazing how many times we had to explain the relationship between accuracy, magnification, scan speed, resolution and the resulting time taken to scan over a number of samples.
Let me explain. All the above systems are used to scan over a number of geological samples using a scanning electron microscope and EDX analytical systems. In most cases the users are simply looking for a phase/type of mineral within each sample. They then need to analyse it. The main criteria being that they scan through a large number of such samples in as short a time as possible.
Time being the critical problem here
The factors influencing this would be as follows: * Magnification. If you run at a low magnification you end up scanning a large field of view and therefore would cover the sample in a few frames and so in theory get through the sample very quickly. The problem being that if you go very low in mag it takes a longer time to scan over that area and if you are looking for small particles, less than 10 microns, you may not see them. So low is good for speed but bad for accuracy, * Scan speed. The faster you scan over the field of view the quicker you get through the field but again you loose on accuracy if you have smaller particles. On some SEMs you have a control called scan speed. In analytical systems this could be known as slew time or dwell time and then you select step size. This can be interpreted as the time taken for the e-beam to move from one pixel to the next, before the analysis Is done. Then the step size would be the distance each pixel is from each other. On some ED system you select this by stating the resolution of the image. * image Resolution, On some SEMs scan speed may be known as resolution. This means how many lines in a frame. Too many and the field takes a long time, too little and you miss data.
Can you calculate the step size? Yes. Select a magnification and set up an image. Now use the SEM measuring annotation, that's if you have that option, and calculate the scanned area at that mag. Better known as the field width. For example field width at 150x mag on SEMXis250um. If you now set a image resolution of 256x256 then each step is about 1 urn apart because 256 x 256 means 256 pixels x 256 pixels. 256 pixels into 250 urn = ~1um per pixel. If you selectalowerresolutionof 128 x 128 the scan will go faster but the
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step size will be about 2um apart, if you are looking for 1 urn particles you may miss them because the step size is too big. * Dwell time or slew time. How long or short should that be? As with anything in EM it all depends! If you move the beam too fast from pixel to pixel the image is unclear, if you move too slowly you may be damaging the specimen as you are putting too much energy into one spot for too long. * Spot size/ beam current. Now we need to analyse the image.
For this we need to put in enough electrons to get back the correct information. This could be -SE image. To get the best SE image, we would want a small spot size to give good resolution imaging. That is basic EM knowledge! -BSE image. The back scatter image resolution is largely determined by the detector used, the sample and the kV of the SEM. Some BSE detectors have a better resolution at defining different "grey levels" than others. Then the combination of the energy of the beam or kV selected and the sample will give you an image that looks sharp or out of focus. This is due to the dew drop effect as demonstrated on the Monte Carlo software. Changing the spot size (probe current, beam current, resolution setting depending on what type of SEM you have.) will only increase the number of electrons going in, and so coming back out, of the sample. This means that the BSE image will only appear less noisy with a bigger spot size.
-X-Ray acquisition. The bigger the spot size the more electrons into the sample the more the x-rays out so the faster the count rate. Again the resolution is determined by the kV selection and the sample.
From this you will note that spot size is not that important in an analytical system. However if you have the spot size too big you may end up damaging the sample as it may not be able to handle the number of electrons at that energy. * The sample to BSE detector and X-ray detector distance.
The closer the detectors are to the sample the lower the spot size to get a good collection of data. Both the BSE and EDX detectors rely on the "data" to enter the detector by chance. The closer the detector the higher the chance of the "data" entering the detectors. Fact! * Filament setup. Then we get to the first step of setting up the scanning and that is the cathode/whenelt/gun set-up. By changing the filament saturation point, position in the cathode, cathode to anode distance and the bias, all the top conditions will change. In most cases the scanning is going to happen over a long period of time. In this time we need the beam to be as stable as possible. It would also be nice if the filament did not "pop" in that time.
Basically what we have learned over the past few months is that trying to set up a "system," any system, to do long runs, scanning samples for specific data takes a lot of trial and error testing with a good test sample. From this you will be able to set up different conditions for various samples depending on the data required.
Once this testing and trial period is over you should have a set of conditions which stipulates what mag and resolutions you would require to pick up certain particle sizes and what would be crucial in making sure you pick them all up. 
STOP HASSLING WITH MULTIPLE SERVICE CONTRACTS!
START by putting all of your instruments under one service contract with MAS (regardless of make or model). Our expert EM SERVICE GROUP has the knowledge and skills to keep your instrument working at its best. 
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